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PREFACE. 

Thb following Paper was read before the Institute of 
British Carriage Manufacturers, and is published at the 
suggestion of several members of the craft. Having to be 
communicated in a limited time it was unavoidably brief in 
some respects, but the publication presents an opportunity for 
correcting the deficiency. It has therefore been somewhat 
amplified, the additional chapters on the "Cant-board," 
"Projection," and "Perspective," which are added having been 
prepared for the "Newcastle Technical Class in Carriage- 
Building." As the greater portion of the revised form has been 
submitted to and is approved by Mr. G. N. Hoofer, President 
of the Institute, and Mr. G. A. Thrupp, the official examiner 
of the City and Guilds of London Institute, and past 
Master of the Worshipful Company of Coachmakers, I am 
induced to believe that a perusal may prove of some service to 
the apprentice who is anxiously aiming at proficiency. 

J. P. 

Nevjcastle-upon-Tyney August 10th, 1885, 



To relieve the monotony of the paper, I have introduced a few well- 
executed woodcuts possessing a local interest for Novocastrians. They 
are lent for the purpose by my Mend Mr. Andrew Beid. 
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HE following paper was read by Mr. John Philipson, of 
Newcastle-on-Tyne, before the members of the Insti- 
tute of British Carriage Manufacturers on Wednesday 
. A evening, the 21st of January, 1885, at the New Town 
I Hall, Westminster, London, the President, Geqrge 

Norgate Hooper, Esq., in the chair : — 



INTRODUCTION. 
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W^ the following paper I have made an attempt to treat a com- 
plex subject in a clear and simple manner that it may require 
no severe effort to understand it. There is always a difficulty in 
attaining simplicity in such a case as the present, arising from the 
nature of the subject and technical names that are sometimes not 
understood out of the department in which they are used ; but 
if technical instruction is to be of value and to serve the purpose for 
which it is intended, there should be no ambiguity or uncertainty 
of meaning. This is the feature that I have endeavoured to keep 
prominently in view, but how far I may have succeeded must be 
left to my hearers to judge. 

" Coach-body making, by far the most important section of our 
industry, has been the subject of several essays and treatises at 
different times, but if we except one by Mr. King, published in ^ 
1874, 1875, and 1876, and another by Mr. Budd in 1876, there is >tfr 
no information on the subject that will enable the technical student 
belonging to another branch to gain the knowledge that is essential 
to make him proficient. I heartily recommend a perusal of both 
essays, which are the works of men skilled in their business, to 
every apprentice not already acquainted with them. In 'A History 
of Inventions and DiscoverieSf* by Jno. Beckmann there is a 
Chapter on Coaches of considerable historical value, but being 
written last century it is of little practical use. 
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"It cannot be expected that without simplicity of treatment the 
ordinary apprentice or workman will easily become familiar with 
SQch matters, and I should therefore be glad to find that the essays 
to which I have referred were to be re-issned in a cheap and portable 
form, so that they might be accessible to the numerous artizans who 
are in search of such information: 

FORM AND STRENGTH. 

"I^HE body of a carriage is the costliest, most intricate, and 
essential, and that part upon which the greatest taste and 
workmanship should be expended. It must be strong enough to carry 
without change of form the weight of passengers and driver, and it 
must withstand the strains arising from the shocks it encounters 
when running, though they are transmitted in a modified form. It 
must be roomy, but light (indeed of such vital importance is the 
question of weight, that the modem carriage body is a mere shell), 
and it must withal be pleasing and graceful in outline. 

*' Such work requires not only the skilful and precise use of tools, 
but a knowledge of several branches of mathematics. 

''We have done so much to reduce the weight and size of 
vehicles, that those of to-day bear but a meagre resemblance to 
those of our ancestors ; but while we have been advancing in one 
direction, we have been receding in another, inasmuch as we 
cannot in the 19th century combine extreme lightness with the 
same amount of durability as was to be found in the carriages 
of our predecessors. 

THE NOMENCLATURE OF CARRIAGES. • 

*'^ESt^ depend to a certain extent upon old-fashioned vehicles for 
^^ our principles of form, so that I need offer no apology for 
devoting a portion of this paper to a passing reference to the 
carriages of last century — for the modem examples of our art are 
but developments of those designs. 

"Fifty years ago the names of the different vehicles in use were 
few and easily remembered ; but at the present day we are over- 
whelmed with a multitude of fancy names used to designate the 
particular productions of various ingenious members of the craft — 
particularly carriages on two wheels. As to the wisdom of this 
system I do not intend to advance an opinion. It makes the 
nomenclature of carriages a formidable matter, and I have found 
by experience that it creates considerable confusion among the 
young people engaged in the manufacture, and those attending our 
technical classes. 

"I therefore propose to give illustrations of the principal car- 
riages in use half a century ago, and to point out their distinguish- 
ing characteristics by the aid of some beautiful drawings, for which 
I am indebted to my friend, Mr. George W. Briggs, the son of my 
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late master, Mr. George Briggs, formerly of Messrs. Hobson & Co., 
whose Dame will always be remembered in connection with their 
chariots and for many valuable improvements in the art of coach- 
bnilding. The drawings were executed by Mr. Charles Briggs, 
the nncle of my friend, and I hope that by their means the student 
may be induced to give a little attention to such designs, and so be 
able to decide from which of the primary shapes (for so I suppose 
we may term them), such modem examples as may come under his 
notice have been evolved.* 

'' Though the derivation of such words as ' coach ' and ' car * may 
prove to be a source of interest to some, it is not vitally Important 
that the technical student should know whether coach is derived 
from the Grerman ' kiUten * to cover, or whether it originated from 
\ Kotsec ' in Hungary, where carriages were made in olden times. 

''The Coach wad a closed carriage, similar in outline to Fig. 5, 
which, however, is made to open, while the coach had a 
solid top, with two seats inside, usually to hold two or thr^e 
persons on each seat. It was fitted with a driving seat in front 
and a rumble at the back, and was hung on cee or whip springs 
and a perch carriage. It was customary at times to make the 
coach naraow, so that it could only hold two persons sitting 
face to face. It was then termed a vis-d-vis coach, and was 
principally used as a dress carriage by the aristocracy in attending 
Royal receptions, and for similar occasions of State. 

''The Chariot (Fig. 1) was a close carriage, with only one seat to 
hold two or three persons. Its suspension was the same as the 
coach. Occasionally it had a driving seat in front and a rumble for 
servants at the back. When used without the driving seat, it was 
called in the provinces sl Post-Chaise (Fig. 2). 

" As having been used with such carriages as the foregoing, the 
Salisbury boot may be very appropriately mentioned here. It was an 
elegantly-curved framework of wood, covered with leather, and 
required all the skill of a good workman in its construction. It 
was very commodious, and served as boot and coach-box combined, 
resting on the carriage framing, and supporting either a plain 
driving seat, or a hammercloth of a colour to correspond with the 
owner's livery. There were also carved and ornamented foot-boards 
for one or two footmen to stand upon behind the body when the 
rumble was removed. These were called the standards {see Figs. 
1 and 5). 

"The BrUzska (Fig. 8) had seats for four inside, somewhat similar 



* As the drawings referred to could not be reduced in size without losing 
their chief characteristics, some blocks in the possession of the author have 
been utilized for tiie purpose of illustration. 

At the end of this paper there will be found 12 drawings representing some 
fashionable types of the present time, and it is hoped that, with those in the 
b^idy of the paper, they will form a fiedrly complete index to prevailing styles. 
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to those in a barouche, but the body was of a different shape. It 
had a low driving seat in front, which could be removed when 
the carriage was required for posting, and it had a rumble at the 
back. The back inside seat was provided with a folding hood, fitted 
with hinged glasses, the knees being protected by a folding flap and 
apron, which folded down over the front seat in wet weather. A 
distinguishing feature of the britzska was the nearly straight 
bottom side and the ogee-shaped panel at the two ends. This was 
a very popular travelling carriage up to forty years ago. 

'*The Barouche (Fig. 4) — still a fashionable carriage, needs but a 
passing reference. The sitting accomodation is similar to that of a 
britzska, but the outline of the body is much more pleasing, and 
probably accounts for its existence at the present day. When hung 
on an iron perch with well-raised driving seat and Cee and under- 
springs, it is unequalled as a park carriage, and as such will 
doubtless remain in use for many years to come. 

*' The forged-iron perch, instead of the heavier-looking wooden 
perch, was introduced by Messrs. Hooper, and the most elegant 
barouches, broughams, and landaus of to-day are mounted in this 
way, the underworks being more elastic and far lighter than heavy 
and rigid perch carriages of the old style. 

'* Though it is more than a century since the Landom (Fig. 5)— 
named after the German fortress-town of Landau — ^was introduced 
to this country, it continues to be one of the most favoured of all 
carriages. It was similar in design to the coach, having seats for 
four inside ; but the folding hood, which divided as now, in the 
middle, did not at that time fall flat, but rested at a considerable 
angle from the horizontal line. 

** Felton observed respecting these carriages that ' their weight 
and expense had almost annihilated the use of them,' but matters 
are vastly changed now. With the increased facilities within our 
reach we are able to avoid the objectional features of the landau 
bodies of last century, and particularly in respect to the leather 
with which the heads are covered. In place of the thick and heavy 
oil-leather that could not be japanned, we have a thin enamelled 
hide that will bear the repeated foldings and exposure to the 
weather with good lasting qualities. No carriages have been so 
much improved in the last twenty years as landaus — the reduction 
of weight is wonderful. 




**ThA LamdauUtte (Fig. 6) or demi-landau, gave similar accommo- 
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dation to the chariot ; but the head folded back, while the front 
pillars were made to fall crosswise over one another. A precaution 
that had to be observed in former times with the majority of demi- 
landan bodies was to remove the lamps and lay them aside before 
opening the head. In modem landanlettes, the lamp irons are 
usually fixed to the boot, and do not therefore require removing. 

'* The Drag (Fig. 7) represents what many people consider the 
national carriage of the country. With slight variations in details, 
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Fig. 7. Kg. 8. 

such as windows, it has three names applied to it : ' Stage coach * 
(Fig. 8), *Mail coachf* and * Four-in-?iand drag,* The two first names 
show that it was originally designed and contrived for public traffic ; 
at the present day it is chiefly used for purposes of pleasure, by 
gentlemen with a taste for four-in-hand driving. 

" Of the other four-wheel carriages in use fifty or sixty years ago, 
I will only refer briefly to one or two as presenting distinguishing 
features. 

"The Russian DroUska (Fig. 9) was hung very low on Gee springs, 
and had a raised division in the middle, so that in sitting, the rider 
had one leg on each side of it. 

" There were a variety of PJutetoTis, some having the body sus- 
pended over the front, and others having it hung over the hind 
wheels ; but I would only instance the Sociable (which for that 
period was hung moderately low), and the Cab phaeton. W^en the 
latter carriage was introduced, the word Fhaeton was, and still 
continues to be applied with little or no distinction to all sorts of 
open carriages on four wheels. 

''It is, perhaps, superfluous to recommend to my hearers a 
perusal of Mr. Thrupp's history of coaches. In its pages there is 
to be found most instructive and reliable information as to the car- 
riages of former days. The value of Mr. Thrupp's contribution to the 
literature of coachbuilding can hardly be over-rated, and I am sorry 
to find that in the only English work purporting to be a text book 
of the art the author has drawn very freely indeed upon 
* History of Coaches,' without the slightest acknowledgment of the 
source of his inspiration. 

' ' At the time I have referred to, a considerable diversity of form 
existed in two-wheeled carriages. The principal, however, were the 
fFhisky, the Stanhope, the Oig, the Cwrricle, and later on Dogcarts, 
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Tandem earls IFig. 10), Taxeairts,bc, to the m^ority of whiEh fixed 
or moveable folding hoods vera fitted vhen reqaiT«d. 

"The names 'cnrricle,' 'whukj,' and 'gig' retened more 
especially to the mode of hanging than to any partionlaT shape of 
body. The nume ' cairide ' was giien to all Urge two-irlkeelen 
dravn by a pair of horses. The half-panel or whtekj-body had no 
bottom side, and did not rest npon the eprings, batDpontheahofte, 
vhiah were attached to the springs by scroll irons. 

" The TiUmry (a gig of later date), invented by the coachboilder 
of that name, had no boot ; bnt the original mode of hanging, 
the chief featnre of this carriage, is now vei; rarely adopted. At 
the back the Tilbtiry was hnng with an elbow-spring passing from 
each aide of the seat to the ends of a cross-spring, snpparted by 
iron stays from the hind cross-bar. Id front there wen elbow- 
sprtDgs passing from the bod; to the shafts. Springs were also 
used between the shafts and the axle. 

" The difference in the bodies of the Tilbary and the Stanhope, 
which were built by the same coachmaker to the order of a noble- 
man, consists in the hanging of the former with five springs, and 
in the latter case adding a boot to the skeleton body. The 




next drawing shows a Stanhope (Fig. II), the shape of the seat 
being Lord Stanhope's eboice or deuga. The name Dennett was 
applied to another variety of gig, bat, as in the former case, referred 
more especially to the springs. 

"TheCi(Jr»ote((.Fig. 12}, which was hnng on Gee and nnder springs, 
is an extremely rare carriage at the present day, althongh it was once 
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tbe most faTonred by gBiitlsm«a driTerB. It held two persona, and 
was fitted with a folding hood. At ths hack there waa a foot-board 
for the attendant groom, or ' tiger ' aa he was called, if ver; small 
and light 

" I have eudeaToared to condense my remarks on the foregoing 
carriages, bnt am afraid that I have exceeded the intended limit 
From the foor-wheeled carnages I have named, there have been 
developed the Brongham (Fig. 13), the modem styles of Landan 




(Fig. li), Landanlette, Baronche, Victoria (Fig. 15), Park phaetons 
(Fig. 16), and other fonr-wheeled carriages. 

"As an instance, I need onlyreter to the brougham, for which we 
are in a great measnre indebted to Lord Brongham, who snggeated 
the constniction of a small close carriage, huQg on elliptic springs, 
to be worked hy one horse and to hold two persons. Though the 
original brougham must of necesaitj have been vaatly heavier than 
the broughams of to-day, it was the forerunner of that exceedingly 
light style of close carriage that is now built. Broughams, more 
or less on English lines, are now made in all civilized conntries. 
The Clarence and double brongham carry four inside and ate nsed 
more frequently with a pair of horses. 




"In sach carriages as WaganeUea (Fig. IT) and Brakes, we can lay 
claim to a little more originality. The name ' brake' is nsually 
given to a large four-wheel carriage with a high driving seat — the 
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body, which is long utd straight, gives seats at the back for from ten 
to twenty persons sitting tris-d-t>u. 

"Wagonettes were introduced by the late Prince Consort, abont 
the jear 1842. TbejhaTe a lower driving seat than the brake, and 
seats at the back for from four to eight. The Iri^ cars were made 
with seats vU-A-vU and back to back, and were hnng both on two 
and fonr wheels. They were contrived by an Italian, named 
Bianconi, who developed their nse all over the conntry. The 




wagonette gave rise to the Wagonette Omnibus (Fig. IS), sod 
gentleman's omnibns, as introduced by Messrs. Holmes, of Derby. 
The ChaT-d.-bana (Fig. 19) might alsa he mentioned, bat if a 




divergence of this kind were aUowed b; our worthy president, it 
might necessitate a reference to the IKligence. 

' ' Two-wheel carriages appear to offer great«r tacilitiea for the 
exercise of icgennity than do those on fonr wheels. 
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"The different forma of Dogcarts, Wbitechapela (Fig. 20X &c, are 
innmitersble, and woald occupy a volume in descriptiou. 

"The use of two-wheeled curiages Tarnished in the natural 
ColaQr of the wood instead of being punted in the osunl waj has 
apTsad Terj widely in recent years. It originatad with Messrs. 
Holmes, of Derby, who, tit the 'SI Exhibitou, showed a dog-cart 
somewhat after the style of No. 20, Taroiabed in the natanl ooIodt 
of the vood and lined with hi^^skin. 




Flg.SL 

"The Moray car, of which Fig. 21 givea a fair idea, may be 
taken as the first two-wheel carriage hung sufficiently low for Ladira. 
It was introduced by Mr. O. A. Thrapp, and, having comfortable 
sitting accommodation for four back-to-back, and being hung very 
low either on a cranked axle or with the azla above the springs, it 
foond great favour. 

'-' In r^ard to four-wheeled carriagea, we fteqnently find three or 
foDi diOerent names given to a single carriage, although they 
Bometdmes indicate a difference in size. The names — Mail phaeton, 




Stanhope phaeton, andTcrti are all ^ven to a single carriage 
(Fig. Z2) according to their sises or nnmber of horses. 



16 



THE TECHNICALITIES OF THE 




Fig.28. 

'-Another example is Fig. 23, the Back-to-back phaetoD, Four- 
wheeled dog-cart| or Dog-cart phaeton. 

** In phaetons, we have the names Engene, Emperor, Empress, 
Denmark, and so on, in endless variety. The consequences of such 
numerous names for slight variations are very unsatisfactory. We 
seldom find such names understood outside certain localities, and 
I, for one, will welcome any efficient plan that may be devised to 
abolish such a puzzling state of affairs. 
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^HAT a knowledge of drawing should form part of the training 

^^ of a coach-body maker has been reiterated again and again 
by many leading members of the industry, who recognise the 
difficulties that in after-life beset a workman who has not made 
himself acquainted with this branch of education. 

''A good knowledge of freehand, though valuable and indeed 
essential to the coach-body maker, will not enable him to draw what 
is commonly called the cant of a body, nor will simple linear drawing 
enable him to do so. 

'' The course of instruction which a coach-body maker should 
undergo in order to perform his duties with confidence is briefly 
this : first, he should be acquainted with freehand as a preparation ; 
he must next take in hand linear drawing and projection, and 
lastly, he must study practical, plane, and solid geometry. 

''With a knowledge of these, he will work with ease and pre- 
cision. He will take a warmer interest in his art, and his work 
will more nearly approach that mathematical correctness after 
which we are all striving. 

" It is evident that instruction in any one of the subjects I have 
named does not form any part of an essay on coach-body making. 
There are, however, many persons who have either not the time, 
means, or inclination to undertake the task, and to them clear and 
simple rules for setting out the elevation and plan of a carriage are 
of value. 

" Our President, Mr. Hooper, in 1877, published some informa- 
tion on this subject, and as he took for his example the landau. 
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I have prepared a drawiog of a brougham (Fig. 24), to indicate a 
TnodiLS operandi for setting out such, a drawing. 

DIMENSIONS OF BODIES. 

''^HERE are two primarily important points to be studied after 
the style of carriage has been decided upon by the purchaser ; 
one is, the dimensions of the seat or seats, commonly called sitting 
accommodation, and the other is the size of the horse or horses to 
be used. The latter decides the weight of the carriage and its 
height from the ground, and upon the former there hinge other 
questions which require considerable attention and thought. For 
instance, there is the leg room and the head room, i.e., the dis- 
tance from the seat to the floor or bottom, and from the seat to 
the roof. In a carefully-designed carriage we also find that such 
seemingly insignificant matters as the inclination of the seat and 
of the foot-board have received the attention they deserve. For, 
if the angle of the foot-board is too great or too small, it imposes 
unnecessary strains upon the limbs of the driver. As is well known, 
a slight inclination backward adds considerably to the ease of the 
inside seat, while a little slope on the floor at bottom is calculated 
to prevent that weariness of the ankles so often experienced in rail- 
way travelling. 

*'It is to be noticed that definite sizes for seats, &c., cannot 
possibly be laid down. They depend upon the particular style of 
carriage and the ideas of the coachmaker as to what is best calcu- 
lated to meet the requirements of the purchaser. There has been 
little change in such matters during the last century. 

'*The height of a chariot from seat to roof varied from 3 feet 
6 inches to 3 feet 10 inches in 1794, while in a brougham at the 
present time it is generally 3 feet 6^ inches. 

<* For comfort, two adults require a seat at least 3 feet 4 inches 
long, which may be advantageously increased to 3 feet 8 inches. It 
must not be less than 16 inches from back to front, but 18 inches 
is better. A backward inclination of from | to 1 inch conduces to 
ease, while from 11 to 12 inches must be allowed from the seat bar 
to the floor. Thus, if the cushion is 3 inches thick we have from 
14 to 15 inches leg room. 

** A considerable difference is necessary in such a carriage as a 
Stanhope or Mail phaeton driven by the owner. In this case the 
height from floor to seat should be 16 or 17 inches, which, with a 
driving box 2^ inches in front, and a cushion 2^ to 3 inches thick, 
gives from 21 to 22 inches. 

''This is a suitable height for the driver to sit with firmness, 
as it throws just sufficient weight on to the lower limbs to give 
power over the horses without interfering with the ease. 
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**\n open carriages with folding half heads, 2 inches additional 
head room is allowed, bat the advantage of additional height is 
seen more plainly in snch a carriage as a hooded phaeton, where the 
top of the head is much carved. If there is ample room on the seat 
of a landau, and it is inclined backward, we may deduct an inch 
from the height. In these carriages the leg room is partly depen- 
dent on the shape of the body, i.e., whether canoe (curvilinear) or 
angular pattern, as, with the latter, greater depth is obtainable, 
while the former, being shallow, necessitates a longer body. 

METHODS OF MAKING DRAWINGS AND CANT BOARDS. 

''^HE method of producing such a drawing as the one shown, 
viz. , that representing a circular-fronted brougham, is briefly 
as follows : — 

** Having made or procured the small drawing to 1-in. scale, we 
commence with a vertical line obtained with a plummet. In the 
present instance this line is utilised for the standing pillar. Upon 
this we establish the height of the body from the ground, the height 
of seat, the depth of door panel and elbow, and height of roof. 
We next proceed to draw from this by a set square, a horizontal 
line for elbow line, and mark off width of door and quarters. Then 
draw in the door pillar, either from the horizontal line or with the 
plummet, and from this lay off the dimensions of the front, and of 
the boot. . 

** Having determined these various points, we proceed to draw in 
horizontal, vertical, and other lines with the straight-edge or ruler, 
and to fill in the curves with suitable sweeps, finishing with the 
mouldings. 

* * The next and more difficult part of the subject is the construc- 
tion of the cant, or the orthographic projection of the body. This, 
as a rule, is drawn by the body-maker, though in large manu- 
factories wher6 a professional draughtsman is kept,. it should form 
part of his duties. 

'* Strange as it may seem, there are yet some workmen of the old 
school who endeavour to mystify their younger companions in 
regard to the cant-board and the methods of working therefrom. 
Technical education, however, has done much, and will do more, to 
remove old-fashioned notions and prejudices on this subject. 

"If the young workman undertakes such a course of study in 
drawing as that I have indicatedi^ he will have no difficulty at all 
in comprehending the principles of the cant-board, and with very 
little practice he will be able to work from it. 

"There are several methods of drawing the cant practised in 
several parts of the country, differing in the complexity of the 
lines used, but all necessarily alike in principle. The French or 
square rule, which is merely a practical application of solid geometry 
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to carriage construction, is too elaborate to be carried out in the 
workshop compared with the ordinary English cant, so I will not 
further mention it. 

*' The use of the cant-board is to combine the side elevation with 
the top plan, and the inside plan with the cross-sections, in order 
that the length, breadth, thickness, and shape of each piece of tim- 
ber in the body may be accurately given, together with their 
respective joints. It thus expedites the construction, and offers 
other advantages, such as economy in cutting timber, as, the dimen- 
sions of each piece being given, there need be no waste. 

** * Cant' is the term commonly used to designate the curvature 
of a body from end to end. The curve from top to bottom is called 
the 'turn-under.' 

''That the cant-board should be as simple and contain as few 
lines as possible when intended for the instruction of beginners, 
will readily be understood, but it is a subject that will not admit 
of explanation in general terms. I will only therefore trespass on 
your patience long enough to state how the bodymaker usually 
proceeds to make his cant-board, and afterwards to point out by 
the brougham drawing how the various parts of the framing are 
shown. 

"The cant-board is a drawing-board usually half the width of the 
body, and from six to nine feet long. Both edges are made per- 
fectly straight and parallel to each other. Upon this board the 
square lines indicating the widths of the various parts, such as the 
door- way, quarters, &c., are transferred from the side elevation. 
Both sides of a carriage body being alike, it is evidently unnecessary 
to show more than one. 

" In the space occupied by the doorway in the side elevation I have 
shown the cross-section of the standing pillar, as there is ample 
room for the purpose, and the position is familiar to the body- 
maker. 

" It might be shown in other parts of the drawing, but in this 
place it occupies no unnecessary room, and is easily drawn from 
the pillar. This view of the door pillar gives us the 'turn-under,' or 
the distance from the outside at the case-rail to the outside at 
the pillar foot. 

"This section serves for the body-maker to mark out his turn- 
under pattern, and by the width thus given he is enabled to find 
the position that will be occupied by the glass frames, which, 
owing to the * turn-under,' cannot of course fall in a straight line. 
In drawing the turn-under on the pillar care must be taken that 
room is allowed for the glass frame to fall ; when there is much 
turn-under the door has to be made much wider. 

" After getting the turn-under and the widths across the body at 
the various parts, the case-rail or cant-line is drawn from end to 
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end, the greatest width acroae the body, that is, at the standing 
pillar, being the edge of the board. The width and thickness, 
with the tom-nnder, of standing and door piUais, are then set off 
on the cant line. These two points are then connected, to show 
the outside of the rocker. To obtain the beyel of the front pillar, 
or, in other words, the swing of the door, we strike a line with the 
compasses from the centre of the hinge-pin in the standing 
pillar, cutting from the ontside of front pillar to the ontside 
of rockers. 

*< Tlus is not by any means the frdl amount of Ubonr expended on 
the cant-board ; there are many other details to be filled in, bat I 
hope it is sufficient to show the principles upon which it 
is worked. 

"As a result let us look at the brougham cant and see how the 
various timbers are shown. 

J is the cant raiL 

B, the outside of front pillar and door bottom. 

c, inside of pillar and outside of rocker. 

A, top of standing pillar. 

L, line of contraction to the front boot 

Q, seat raiL 

8, hind bar. 

o, top back raiL 

M N, segmental fronts. 
** This will serre to make plain what advantages are gained by the 
cant board. Its principles are as old as geometry, but I had the 
pleasure of personally knowing a coach-body maker who devoted 
the spare time of many years of his life to its development. Mr. 
John Mather was foreman body-maker with my firm, and published 
in 1856 a set of plans with descriptive letter-press, called ' The 
Cant-board Arranged,' or ' Working Lines for the Use of Coach- 
body Makers.' 

** These were sold at a moderate price, and Mr. Mather had the 
satisfaction of seeing them used widely in many of our large towns. 
For the inspection of those present I have brought a specimen that 
was presented to me by Mr. Mather. 

" Figs. 25 to 28, showing the elevation and cant of a Canoe-shaped 
landau, a Yictoria phaeton, a Stanhope, and an Albert phaeton, 
are examples of some designs that were prepared by Mr. Mather 
for the use of coach-body-makers, and I have introduced them as 
likely to increase the general utility of the present paper. Seeing 
that the landau exhibits some points of difference to the brougham 
— e,g,f in the middle of body at front and back ; measuring from 
the point A to the base line x Y, and from. L to x Y we find the 
distances equal ; in other words the body is not contracted — ^we 

willj in a Tinnty way^ look and nnn hnw f.Tin trnnt in pmpiiTna 
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*' The line x y represents tlie centre of tlie body and tlie edge 
of the cant-board, and is called the base line. From the line x y 
draw the lines A e, H l ; a and L represent the front and back of 
the body, while e and H show the width of door. Measure the 
width of body along each of these lines and through the points 
1, 2, 3, 4 draw an even curve which shews the side sweep of the 
body. Next draw in a cross-section of the hind standing pillar 
A B c D, and then draw a line down from the cant-rail following, 
with perpendiculars A B o D to shew the turn-under. Produce the 
lines A B c D until they cut the edge of the body, from which points 
drop perpendiculars, and from the centre A mark off the distance 
A. A equal to A. A., and the other points in the same way, applying 
the same process to the front at i.j.k.l. 

''As will readily be seen, these dotted lines, which are measured 
from the cross-section of the standing pillar, show the amount of 
turn-under at the points marked. 

'* In making a drawing of a landau it is necessary to ascertain 
that there is sufficient space for the head to clear the front seat in 
falling, as shewn by dotted line, unless the seat is hinged. 

"This explanation, although it is brief, will serve to indicate 
the method of drawing the cant in the case of the victoria phaeton 
represented by the next figure, the lines shewing the turn-under 
^eing drawn from the cross-section of the pillar as in the landau. 
The length of slats for folding head can be ascertained by adopting 
a drawing similar to that shown by Fig. 26a. 

PERSPECTIVE. 

" WN recent years the value of another important branch of this 
^ subject, i.e., perspective, has been recognised by the trade, 
and I have observed that the official examiner for the City and 
Guilds of London Institute, never fails to give the candidate ample 
opportunity for shewing his knowledge of the subject. Perspective 
is a valuable acquirement, as it enables us to represent on a sheet 
of paper, objects, not as they are, but as they appear to be when 
placed in various positions. 

**A geometrical drawing of the elevation of any carriage, no 
matter how ^ell it may be done, conveys but a feeble idea of the 
appearance of the finished object, and although we may obtain the 
precise dimensions of a carriage from a geometrical drawing, we 
must have a separate view of elevation, plan, and section. On the 
other hand a perspective drawing allows us to represent it in a 
more favourable light without departing from correctness. A 
customer can see by a single view how the finished object appears, 
while from the same view the geometrical working drawing can 
afterwards be made. 

' * I will not in this place attempt to give any lengthened or precise 
instructions in perspective, but it is desirable that the leading 
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features shonld be explained and its application to the require- 
ments of the coachbnilder shown. 

" For proficiency in this department of knowledge the student 
must of course turn to one of the several works devoted to the 
subject, such as those by Gartledge, Hodge, Youll, etc. I can 
recommend one by Mr. Ellis Davidson who has written several 
books on relative subjects of the utmost value to workmen. 

" We all know that as objects recede from the eye they appear to 
diminish ; that in looking along a street, or a Une of rails, they 
appear to converge — all lines of buildings and pavement seem to 
converge to a point immediately opposite the eye of the spectator, 
if at right angles to the picture line ; those above the eye 
seeming to run downward, while those below appear to run upward. 

** Perhaps the simplest illustration is that of holding a piece of 
smoked glass in a vertical position and tracing upon it the outlines 
of objects on the other side. The objects to be represented must 
be treated as stationery, the rays of light passing in straight lines 
from those objects to the eye. Another illustration is to suppose 
a cube placed on the other side of the sheet of glass, threads 
passing from the angles of the cube through the glass in straight 
lines to the eye. If the holes made in the glass for the threads 
were joined by lines, we should have an exact perspective drawing. 

"The plane upon which the picture is represented is called the 
* vertical plane,* or 'plane of delin^eation.* 

''This plane of delineation must always form a portion of the 
circle or base of the cone of rays. A cone is assumed because the 
rays come into the eye in the form of a circle. The 'position of 
the eyCf or the 'station pointy* is the point from which the 
drawing is made. In perspective we must suppose that only one 
eye is used or one seat of vision employed, and that seat of 
vision must be regarded as absolutely fixed and immoveable. If 
both eyes were us^d we should obtain two slightly different views. 

''When a perspective drawing is to be made it is necessary to 
state the height of the eye of the spectator from the ground, and 
his distance from the picture, but in this instance we are at liberty 
to assume any 'centre of vision^'' and may at once draw the 
* horizoifvtal line* which is a straight line at the height of the 
eye of the spectator. It passes through the ' centre of vision^ ' or 
the * point of sigM,* which is a point where a straight line, 
drawn from the eye of the spectator, intersects the horizontal 
line. We next draw the 'picture line^* say, 5ft. below, and parallel 
to the horizontal line, and draw the * line of direction,' or 'direct 
radial,* at right angles to both, and equal in length to the 
distance of the spectator from the picture plane. 

'•The 'points of distant,* or, in other words, the distance of the 
spectator from the plane of the picture, are found by taking the 
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centre of vision as centre, and the * line of direction * as radius, 
and marking the distance on each side of the centre of vision. 
The * vanishing points * are points on the horizon or horizontal 
line to which all parallel lines, not at right angles with the 
picture plane are drawn. 

"The * point of intersection^ is that point in which the original 
line of any object being continued, will intersect the plane of the 
picture. 

"It is necessary that these definitions should be given in order 
that the example of applying perspective to the purposes of the 
coachmaker, which I propose to give, may be intelligible. 
There are many other rules to be borne in mind as to the direction 
in which certain lines are to be drawn, but these, together with 
excellent elementary practice, will be found in the books I have 
referred to. 

**We will take as our example the body of a Stanhope phaeton fsee 
Fig. 29). The side and end elevation being given, it is to be placed in 
perspective, point A to be two feet to the left of spectator and 
1ft. 6in. within the picture, the side of the body vanishing at an 
angle of 45** to the right. 

"After making the horizontal line (h l) and ground line(o l) 5ft. 
apart, and the standpoint (s) 7 ft. from the o l, we find the points 
of distance (p d; 12ft. from the centre of vision (o v) on each side 
on the H L. From a line drawn parallel to the H L, through s, set 
; off a line at an angle of 45** to the right. Carrying this line to 
the H L gives us the vanishing point (v p) for lines vanishing 
at an angle of 45'' to the right. By the same way on the left we find 
the vanishing point for lines vanishing at right angles to these lines. 
To find measuring points (m p) for these lines take from the v p along 
the H L a distance equal to the distance from the v p to s ; these 
points are the measuring points. To find the position of point 
A in the picture mark off 2ft. to the left on G l of c v, vanish 
this line to c v, and, as the p d is the measuring point for lines 
which vanish in the o v, measure off on either side 1ft. 6in., and 
draw a line to .the opposite M p ; where it cuts the other line gives 
the position required. Now draw a line from m p^ through A to 
the a L, and from this measure along; the 6 L all sizes in the side 
elevation. All sizes in the end elevation should be set off from a 
point on the Q L obtained by drawing a line from M p^ through A. 
At c erect a perpendicular and set off height of toe-piece and 
dasher ; measure these off on a perpendicular set up at A ; from these 
points vanish lines to v p^. Measure on a line drawn from v p^ 
through A, the width of dasher by means of M P^ ; from the points 
obtained erect perpendiculars cutting the vanishing lines. This 
gives the size of dasher. 



24 THE TECHNICALITIES OF THE 

**Aa all points are foand in the same way we will take one point 
only to explain the method nsed to find its position in the picture 
or perspective drawing. Taking point D, from A on the ground 
line mark off the distance E, measure this on the line F a, and from 
this line vanish a line to v p'. From d measure on this line the 
distance o D, and at d and the point H erect perpendiculars on D, 
mark off height from ground or base line x y, and measure this on 
line H D. This gives the point d in picture. 

"To find the corresponding point on the other side of body 
measure i on line F G and vanish to v p^, from h vanish to v p*, 
and at intersection erect a perpendicular from d vanish to v p^. 
Where this point cuts the perpendicular is the point J required. 

PROJECTION. 

"9^N Mr. Mather's drawing of the Stanhope phaeton body 
^^ (Fig. 27) I have added the lines of projection to show the 
plan of the front pillar and the panelled seat, these being the most 
important parts of the body, the elevation and side sweep of which 
are given by the other views. 

"From the two latter views (i.e., the elevation, and the side 
sweep) we are able to produce the plan by a simple application of 
solid geometry. 

" The front of pillar being a curved line, it is customary to divide 
it into a number of equal spaces — say eight (a, b, c, d, e, f, g, h) — 
dropping vertical lines from each point to the line of plan, and 
drawing horizontal lines from the same points to the side sweep. 
From the points at which these lines intersect the side sweep, lines 
are dropped to the plan and carried round to cut the verticals 
dropped from the elevation of pillar. 

"The intersections of the lines are the points which, when con- 
nected, give the plan of pillar. 

"In drawing the plan of the seat and seat-rail, it is necessary that 
one sweep should be in proportion to the other. The method 
employed to obtain this is as follows : — Drop lines from points A, B, 
and 0, then draw lines parallel to the centre line, taking as distances 
the width of the body at the seat and front of seat-rail until they 
cut the lines dropped from b and o. Now draw in the sweep of the 
seat-rail and mark off on the bend any number of points — say six, 
numbered on the diagram 1, 2, 3, 4, 5, and 6. From the points 
D E (found by the intersection of the lines first drawn) draw lines 
to any point on the line A, and from E F to any point on the centre 
line, forming two triangles. Draw from point 1 lines horizontal 
and perpendicular to the points 1' and 1", from these points draw 
lines across the triangles parallel to their bases, and from these 
lines draw other lines that cut each other in point 1 on the inside 
curve. All the other points are found in the same manner. 
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"Before dismissiDg this part of the subject I would wish to make 
a passing allusion to the benefit a young coach-body maker may 
derive from such drawings as are issued in the Coach Builders* Art 
Journal by Mr. J. C. Cooper, of Long Acre, and of which I selected 
twelve as specimens for the present occasion. 

''Having once mastered the method of setting out the cant he 
(the student) may by its means draw the working lines of any 
carriage body. Mr. Cooper publishes scale-drawings of almost 
every variety of vehicle, showing the cant, and all that is necessary 
is for the learner to practice from them, and he will, even without 
a very profound knowledge of geometry, be able to set out the cant 
of any carriage body. 

THE NATURE AND PROPERTIES OF TIMBER. 

"Ul KNOWLEDGE of the nature and properties of timber is 

'^^ inseparable from the acquirements of an efficient body- 
maker, but any lengthened reference to the various woods in use 
would be misplaced on this occasion. I will, therefore, briefly 
allude to those generally used in body-making, recommending to 
the attention of those interested the several excellent books and 
essays on this department of study that have been published. 

'*The principal wood used in coach-body making is English ash. 
Its chief features are strength, toughness, and elasticity, which make 
it the best wood that can be obtained for withstanding shocks and 
wrenches. It lacks that property for which British oak is un- 
equalled, viz., stiffness or rigidity. The framework of a body is 
entirely composed of ash. 

''Elm, another native wood, is used in body-making for boot- 
sides that are to be panelled, for rockers, &c. It is a cross-grained 
wood, possessing the property of toughness in a marked degree, and 
is less liable to split than any other wood with which I am acquainted. 
It is durable when protected from alternate drought and moisture ; 
but it may be added that such changes will have an injurious effect 
on any timber. 

" Birch, when wide enough, is a suitable material for boot-sides 
and foot-boards, but it is not quite so durable a wood as some 
others. There are several varieties in use : Russian, American, and 
English. Native birch is the smallest and least pleasing, so far as 
grain and colour are concerned. Canadian birch is probably the best 
suited to meet the demands of the coachmaker. 

" Pines and firs, of which there are many varieties, are used for 
the bottoms, roofs, and seats of bodies. They are imported from 
America, Norway, Memel, the Baltic, &c., and are usually distin- 
guished by their colour, whether white, yellow, or red, 
depending on the quantity of resinous matter they contain. For 
. body-making, the least resinous is the best, and for that reason 
Quebec pine is generally used. 
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** Sycamore or plane-tree is occasionally used for seats and foot- 
boards or panels. This wood is clean, close-grained, durable, bends 
well, and is easily worked. It is occasionally obtained in such 
useful widths as SO iDches. It is much in demand for mangle 
rollers, and the supply for other purposes has greatly diminished 
of late. 

*'For the panels of carriages, mahogany is the most highly 
esteemed, and deservedly so. Its most valuable property is non- 
liability to twist or warp, hence its superiority for panels. It holds 
glue better than any other wood, and can therefore be canvassed 
easily and effectively, not the least important of its good features 
is the close and fine surface it offers for paint. The mahogany 
now used by coachmakers is either Honduras or Mexican, and is 
sometimes called * bay- wood. ' I am inclined to think that the 
greater portion is Mexican, which runs very wide — 3 feet and up- 
wards, but Honduras is preferred as a mild, fine-grained wood, 
that takes the paint readily. 

** White-wood from Canada is a useful timber for covered panels 
and those underneath, such as the arch-panel. It is wide, some- 
times 3 and 4 feet, and is not difficult to work ; the objection to it 
is its liability to buckle. It is not well named, however, the best 
kind being nearer a yellow-green than white in colour. American 
ash and walnut are also largely used in bodies to be varnished. These 
constitute the chief timbers used in body-making. There are others 
employed occasionally, but it is not necessary to enumerate them. 

"The seasoning of timber is to a great extent beyond the control 
of the workman. It depends more upon the will of the employer 
and upon the stock that is regularly kept. 

"Timber purchased as ready seasoned, either in planks or 
worked up in various shapes, such as spokes, cannot be relied 
upon, nor will the conscientious manufacturer who has the charac- 
ter of his work at heart allow wood to be used that has not to his 
own knowledge been perfectly seasoned. 

** This division of the subject therefore, more directly affects the 
employer. 

** If the seasoning of wood is beyond the control of the workman, 
there is another matter to which he may with advantage direct his 
attention and that is the natural laws which govern the shrinkage 
of wood. To use the words of Professor Anderson, Hhis is too 
often overlooked.' 

" As every workman knows, timber shrinks very much more 
transversely than in the direction of its length. Bat the contrac- 
tion of a board or plank is not always in the same direction ; it is 
regulated by the part of the tree from which it is taken. I have 
not space here to give the laws, for there are fixed laws in this, as 
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n other branches of science. I will content myself with stating, 
as concisely as I can, their result. 

'' In conversion, a tree always shrinks or contracts in the direction 
of its circumference, i.e., the wood shrinks more on the outside than 
at the heart. Thus, if we cut from the middle of a tree a plank 
having the heart in the centre and leave it to dry, there will be but 
little decrease in thickness at the middle of such a plank, but 
towards the edge the reduction in thickness will be considerable. 

'* It will also be noticed that this plank does not bend or warp 
to any great extent. The planks or boards taken from that part 
of the tree next adjoining the heart, will also retain their thickness 
to a great extent in the middle, and will also evince the same 
tendency to shrink at the edges, but it will be observed that they 
are inclined to bend or curve outward from the heart. The planks 
from the outside will lose little of their thickness, but will show 
signs of bending still more from the heart, consequently they 
decrease considerably in width while seasoning. 

" Thus, if the body-maker takes the trouble to acquaint himself 
with this highly interesting subject, he ma^, by simply examining 
the end grain of the wood to ascertain from what part of the tree it 
has been cut, be able to choose and apportion his timber in such a 
manner that his work will not afterwards fail by reason of shrinkage 
and bending. 

'* I have prepared a diagram (Fig. 30) showing the method of 
marking out part of the framing of a brougham, viz., the comer 
pillars, the rockers, and cant rail, which I hope wiU be found of 
service. It is a part of the subject on which, I believe, there does 
not exist any published instructions within the reach of the 
apprentice. In cutting out the timbers of a carriage, provision 
must be made to counteract or take advantage of the natural action 
of the wood by giving to it suitable positions in the framework. 
Thus, when the timbers are cut so that the body-maker can exercise 
his discretion, he will in a door-pillar see that the grain curves 
inward, but it is not always that he can control the cutting of 
the wood. 

"For absolute strength, the grain should, wherever possible, be 
preserved throughout the entire length of curved pieces, such as the 
comer pillars of a landau, but regard must also be had to economy. 

** Coachmakers' timber is a valuable commodity, and there should 
be a minimum of waste, but at the same time there must be no 
parsimony, as the wood must be cut a little larger than the ultimate 
dimensions, to allow for bevels, mortices, &c. 

MABKINO TIMBER. 

** ]K|[R^^ th® working drawing the beginner is expected to make 

his patterns of the various pieces out of either thin flat pieces 

of pine or mahogany. It is necessary that in using these patterns for 
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marking out the timber, technically known as ' getting out the 
stuff/ allowance should be made for dressing and for bevels, and it 
must also be remembered that some pieces must be longer than 
the pattern. 

" The wood' for framing is then marked out, as I have indicated 
on the accompanying diagram, the proper rules being observed as 
to the direction of the grain, in curved pieces particularly. I have 
referred to the importance of having the timber of the door- 
pillars cut in the right direction with regard to the heart 
side. This is to prevent them springing out of shape, and is one 
of the many little things which, if neglected, result in faulty 
work.; After being marked out, the timber is cut by the sawyer 
with the circular, vertical, or band saw, as the shape of the piece 
may necessitate. 

"The next operation which also comes under the head of 
* getting out the stuff' is the 'facing' of the timbers, i.e., a per- 
fectly flat and level face is given to each piece, from which are 
gauged all bevels, squares, or curves represented on the cant-board. 

JOINTS OF FRAMED STRUCTURES. 

SUBJECT that might with very considerable advantage 
receive greater prominence at the hands of those responsible 
for the conduct of our technical classes, is the science of carpentry 
or joinery, which we may define as the art of framing timber for 
the purposes of structures in which any considerable weight or 
pressure is to be supported. 

''A brief instruction in the principles of this science, and particu- 
larly in that branch which treats of joints, enables a workman to 
connect his framing with a due regard to the nature of the strains 
the various pieces are intended to resist. 

" In coach-body making there are several complicated joints 
adopted that are never seen in ordinary joinery, but again, there are 
other joints in this art that never occur in body-making. 

" Those used in a carriage-body are known as framing joints, the 
most general being those on the principle* of a tenon and a mortice. 

" Such useful rules as the following are worth remembering : 

*' No joint can be made so strong as the timber itself. 

" No joint can be made so good as by its own stiffness or resistance 
to motion to add anything to the strength of a framing. 

"The strength of a wooden framework should never depend on the 
stiffness of joints, but chiefly on the arrangement of the timbers. 
There are one or two instances however in which this rule cannot 
be complied with — a glass frame is one. Upon the accuracy of the 
joints alone its strength and durability depend, but it is to be noted 
that the frame cannot be distorted while the glass is in. In the 
case or cant rail of a brougham, we have an excellent example of the 
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stability imparted by a proper arrangement of the timbers of a 
framed structure. The case rail braces the door pillars and keeps 
them immoveable, enabling us to use a much lighter body-plate 
than is neccessary in the case of a landau, which, lacking the case- 
rail, is much more liable to spring inward at the pillar tops, and 
consequently requires to be heavily plated to secure the requisite 
rigidi^. 

"No joint should be used in which shrinkage or expansion can 
tend to tear the timbers. 

** Tenons are best made one-third of the thickness of the timber 
they are cut from. 

" When tenons have not only to resist lateral displacedient but 
a strain tending to draw them from the mortices, they must be 
pinned or wedged. 

*' Pinning is the general practice of the coach-body maker, who 
drives a wooden draw-pin through both the tenon and the sides of 
the mortices, the holes in the tenon being bored a shade nearer 
the heel or shoulder of the tenon, in order to draw the parts tightly 
together. He is also careful to see that the grain of the wood at 
the tenon is not twisted, and that two pins are not driven in the 
same line. 

'' The accompanying diagrams shew examples of the commonest 
joints used in carriage bodies of various kinds. 

"The rough sketches are made more with a view to depict the 
formation of the joint than to represent any part of a carriage 
framing. 

" Fig. 31 is a fair example of the tenon and mortice, the neatest of 
all joints. Fig. 32 is a joint in which the tenon is very short, and 
is known as a stump tenon. It is sometimes used at the foot of a 
gig pillar. Fig. 33 is another variety of the same joint, and may 
have a bevelled or circular shoulder, as in the seat rail and pillar 
of a gig or Stanhope phaeton. 

' ' Fig. 34 is another variety of tenon, and has only one haunch or 
shoulder. It is called the bare-shouldered tenon. 

" Figs. 35 and 36 show what is known as the half-lap, now very 
largely used in cheap work instead of the mortice and tenon. 

" Fig. 37 is an ordinary lap-joint used in inserting battens, &c. 

"Fig. 38 is a double tenon joint sometimes used in framing the 
elbows into the comer pillars of such carriages as landaus. 

"Fig. 89 is an ordinary mitre-joint, such as is used at the junction 
of the top quarter-panel of a brougham to conceal the end grain of 
the wood. The adjoining edges are cut at half the angle of the 
comer. 

"Fig.«40 is rabbet or rebate, a ledge for bottom boards, and similar 
purposes. 
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** Fig. 41 shews a groove. This is necessary for the insertion of 
panels, &c. 

" Figs. 42 and 43 are joints that are used in some instances : the 
first for fixing circular fronts to brougham pillars, and the second 
in framing the boot cross-bar. 
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CONSTRUCTION OF A BROUGHAM BODY. 

[HE following short explanation as , to the framing of a 
brougham is not intended for the instruction of experienced 
men. It is such as we have adopted for the instruction qf learners 
attending our technical classes. 

'' An account of the construction of a brougham body in detail, 
to be accurate, would occupy many pages of printed matter, and 
we therefore adopt such methods as being the only means by which 
we can in a reasonable time impart a little useful information to 
our students. 

"I would here take the opportunity to say that the bottom- 
sides used to be the main side-timbers of a carriage, and con- 
sequently its foundation. But since the introduction of what we 
know as the 'cut through doorway,' by which many valuable 
advantages are gained, the rockers have, in a great measure, taken 
their place, whereas, before this invention, they (the rockers) were 
but auxiliaries for carrying the bottom boards. It is to'be noted, 
however, that having dispensed with the ponderous but strong 
bottom-sides, we are obliged to have recourse to iron -plates, known 
as body or edge-plates, upon which the stability of such bodies as 
those of broughams and landaus in reality depends, but the case is 
modified in omnibtises and wagonettes, where the weight is carried 
by the higher wheels, so that a plate is only necessary to strengthen 
the boot. 

"The standing and front pillars A and B are lapped on to the 
rockers o, and are tenoned into mortices in the cant-rail J. The 
bottom of the corner-pillar d is secured to the short bottom-side b 
by a lap-joint, and is similarly fixed to the cant-rail. The short 
bottom-side is sometimes tenoned, but more generally lapped on to 
the standing-pillar. 

" The elbow f is half-lapped from the outside into the standing- 
pillar A at one end, and into the hind comer-pillar at the other 
extremity. The battens a in the quarters are lapped or notched 
into the hind-corner and standing-pillars. 

" We will suppose this carriage to have a solid boot-side (h) of 
elm or birch, to be afterwards panelled, in which case the bottom 
part is bent inward to suit the line of contraction, and is secured 
by screws in a rabbet made in the front-pillar B. At the other end 
the brackets I are screwed into it, and have rabbets to receive the 
footboard K. I prefer this form of boot, as it is possible to get 
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bolts through the elm to take the edge-plates. In the footboard, 
provision must be made for the escape of water. If it is a 
framed footboard, a round hole is bored in the bottom at each 
side, but if it is an outside footboard, i. 6., a footboard overlapping 
and screwed down on the brackets, a space is left between it and 
the bottom, which serves the same end as the holes. 

The boot of the brougham made by Messrs. Robinson k Cook in 
1839 for Lord Brougham, had a bottom side half lapped to the 
front pillar. Broughams made thus generally had bootsides bolted 
or screwed through this bottom side (usually bolted through the 
plate) and afterwards panelled. 

''In this brougham there are two circular or segmental fronts, 
M and N. In recent years these have been received bent to the 
desired radius from the timber-bender, and are dressed and boxed 
out or grooved for the sliding-glass frames. The explanation of 
the framing here becomes somewhat complicated for a beginner, 
because the lower circular-front is not fitted until the top panel of 
the boot is fixed. This circular-front is screwed to the front-pillar 
B, and rests on the top of panel, screws passing from a broad batten 
or board, framed across the boot, through the panel into the under- 
side of the circular-front. 

"The upper front M is spliced and screwed on to the cant-rail. 
The top back-rail o is lapped to the top of the comer-pillars. 

"Five hoop-sticks (p) are notched into the cant-rail, and upon 
these are nailed the roof-boards, which take a fair bearing on all, as 
well as on the end back-rails. The sweep or upward curve of the 
roof is a matter of some importance, as a carriage with a 
moderately curved roof is found to sound less than one in which 
the sweep is more pronounced, but unless every joint in the body 
is properly fitted and screwed, sounding may occur at any time. 
The seat-rail Q is framed into the standing-pillar in the usual 
way by a tenon and mortice if there is room, but if not, half 
lapped and screwed. Between the back-rails the battens and back- 
light (r) board are framed, being lapped and screwed from the 
outside. 

"The standing-pillar A is also called the hinge-pillar, being 
that into which the concealed hinges of the doors are fitted. Two 
hinges are used, one being as high and the other as low as may be 
convenient. When there is more than an ordinary amount of turn- 
under, an outrigger hinge may be used, particularly when there 
are self-acting steps to fold with the door. The doors, which must 
of course have the same turn-undei' as the body, are framed so as 
to afford concealment for the glass frames. They are composed of 
two pillars, connected by two rails tenoned into them at the top 
and at the fence, and have a framed bottom, which acts as a rest 
for the glasses when down. They have also two battens (s) running 
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lengthwise from the rails to bottom. These battens materially 
strengthen the door, and are necessary to prevent it being distorted 
when the panel is fixed in. The bottom of the door has holes 
bored in it to permit the escape of water which rans in at the top 
during wet weather and while washing. 

" The shutting-pillar of door is shaped to fit a rabbet in the front 
pillar, and is also given a little additional turn-under. It may have 
a little spring, thus touching at the top and at the bottom before 
the middle part, to prevent it rattling, as it would do if standing 
out at the top or bottom. 

" When framed together, the body undergoes the process known 
as rounding in, i.e., it is carefully tested by means of suitable 
sweeps, to ascertain that the surface is continuous and regular. 

" Iron and steel body plates being of such importance for 
strengthening the joints of the body and preventing any change in 
its form, their proper application should be carefully assured. The 
plate must take a fair bearing on the wood-work throughout its 
entire length, and should need no force to bring it into position. 

'* Many persons prefer bolts for a body-plate, while others are in 
favour of screws. There are good arguments in favour of both. In a 
boot-side for instance, the edge-plate must have a good firm bearing. 
There is not sufficient wood to hold screws, and as the bolt-heads 
are counter-sunk and covered by the panels, it is well to use them 
here. The body-plates of a brougham should be carried above the 
junction of the hind^pillar with the bottom side, and should also 
have a flap to take the end of hind bottom bar. Some coe^ch- 
makers carry the body-plate up the front-pillar to the elbow find 
then along the boot, but a more prevalent custom now is to follow 
the line of the boot-bottom side. This is really following the out- 
line of the body, and it is argued that this is the best way to resist 
the strains. 

*< When this is dond, the front pillar is sometimes stiffened by a 
steel or iron plate let in flush — a precaution to keep the pillar in a 
true line, and preserve the fit of the doors. 

*'In former years it was customary to use bottom-plates. In 
some cases both bottom and edge-plates were used. At the present 
time there are not more than two or three firms who continue the 
practice. The bottom-plate measured 4in. by fin. to lin., and ran 
from the back corner-pillar to the front comer-pillar. When a 
carriage came in for repairs after a long and rough journey — like 
that from the North to London, or mce versd — the bottom-plate 
could be taken off and re-set. 

'' Such a question as the superiority of steel over iron for edge 
plates, the respective merits of screws and bolts for securing them, 
whether a wide thin plate or a thick narrow plate is best, and so 
forth, are matters that may be discussed with advantage. 
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*' An iron body-plate is easier to fit than a steel one, but to possess 
equal strength, it must be larger and consequently heavier. In & 
brougham, the edge-plates should be slightly thickened towards the 
neck of the boot, but may on the whole, be considerably lighter 
than those of landaus, in which a larger body-plate is necessary to 
prevent the pillars coming in when weight is placed in the carriage. 
The necessity for this is so evident that it would seem needless to 
point out that the pillars of a landau are only connected at the 
bottom, while those of a brougham are, connected at the top and 
bottom, the case-rail acting as a brace, and holding them rigidly in 
position. 

" In preparing the edge-plates for fixing, regard must be had to 
the position of the step bolts. The holes for screws may then be 
marked zigzag fashion. The plates, like every joint in the framing, 
should be fixed with white-lead, mixed with a little boiled oil. 

*' After the side-framing has been boxed out, the grooves and 
mouldings made, thfe body is put together for good, and the panels 
are put in, the boards of bottom being strengthened by thin strap 
plates of iron. 

"The panels should be got out with the framing, and should 
be dressed on one side so that they may dry thoroughly. The 
practice of only planing the face side of a panel, and saying that a 
rough surface holds the glue and canvass better, is but an idle 
excuse for faulty work. 

" The panels are canvasedon the inner or concave side, and when 
dry are planed to the thickness of the grooves, into which they 
should be tightly driven with white lead. 

* * I have always preferred white lead to glue for joints of any 
sort, and will continue to do so. The Americans and French stand 
by glue, and I have frequently been puzzled to know why they 
could not recognize the advantages of white-lead, which, in addition 
to resisting moisture, preserves the wood. 

" The top, back, and quarter panels have a mitre joint to conceal 
the end grain of the wood, and are pinned on. The grain of the 
door panel, as in the quarter panels, should run up and down 
instead of crossways. 

''The inside of roof and quarters are blocked, ^.«., small blocks 
of woods are glued over the joints of roof-boards, and these are also 
placed between the battens and panels and also in the comers. 

** The roof and the top-quarters are covered with a wet russet hide 
of ox-leather, but this forms part of the coach-currier's or coach- 
trimmer's duty. There are various ways of covering the roof and 
quarters, but the plan upon which the most reliance can be placed 
is to cover them entirely, and with a prepared hide which stretches 
over the corners without a joint. 

*' Sufficient time should be given for the body to dry thoroughly 
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before it is put into the hands of the painter. The glue that is 
nsed for canvassing and blocking should be fresh and clean. It 
should be of the best obtainable quality, as this is the least affected 
by dampness. It should be used as hot as possible, should be of a 
workable consistency, and should have the scum removed before 
applying. A linen canvas that rubs white is the best for the body- 
maker's purpose. 

GENERAL BEMABKS. 

**]^HE explanation of a brougham-framing which I have given, 
must not be understood to represent the general practice of 
all coach-body -makers. There is great variation in the shape of such 
carriages — the method of framing in some particulars varies in 
different parts of the country. It may be said, however, that the 
framing of a brougham forms an index to the framing of other 
carriages. 

'* There is a multitude of questions in connection with this sub- 
ject, about which there will always be many opinions. For instance, 
in fixing body-plates it is the practice of some to jag the inside face 
of the plate in order that when screwed or bolted up the notches 
may penetrate the wood, and thus add to its security. 

'*I am of opinion that if the holes are properly countersunk, 
and are fairly filled by the screws and bolts, jagging is unnecessary ; 
but it is one of those points that will bear consideration. 

"There are some little matters in which we cannot be said to 
have improved upon the productions of former years. The tendency 
at the present time is to make the rabbets of doors, etc., much 
narrower than was formerly the case. This is a disadvantage. A 
narrow rabbet does not give so firm a bearing, and it wears away 
much sooner. Another instance is the glass-rest. Formerly this 
was bevelled ; now it is commonly made flat. If a glass-rest is fi^t 
the water does not drain off, but accumulates, and frequently flows 
over the check. 

" There has been more ingenuity expended upon the construc- 
tion of a perfect piece of self-acting mechanism for opening and 
closing laudau heads than upon any other part of a carriage. But 
we have not yet reached absolute perfection. There are a great 
number of patent head-fittings from which the coachmaker may 
choose, and many of them possess undeniable merit ; but even the 
best require an amount of exertion to put in motion that should not 
be necessary, and, until we have a piece of mechanism that will by a 
touch or turn of the hand, easily, rapidly, and noiselessly perform 
the desired work, we cannot be said to possess a perfect laudau head. 
(A list of these appliances will be found under 'Hardware.') 

** I propose to add to this paper an appendix of tools, both hand 
and machine, that are used to give accuracy and precision to the 
work of the coach-body maker. 
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''A satisfactory description of machine tools cannot be given with- 
out employing illustrations, and I will therefore confi^e myself to a 
mere enumeration of their names. That the coachbuilder has a 
powerful auxiliary in m9,chinery is a fact that will not be denied, 
but there are conditions in his business that will not admit of its 
general application ; the principal being the great diversity in the 
form and size of carriages. 

''Tools like the lathe, and the circular and band-saw are indis- 
pensible even in the smallest establishments, but the advisability of 
employing such tools as planing, moulding, and morticing- 
machines is open to objections, except, in the case of the very 
largest manufactories where a number of carriages identical in 
shape and size are in progress at one time. The importance of 
having a well selected stock of first class tools, and of having those 
tools well kept and sharpened, should be impressed upon our 
young bodymakers. A workman is known by his tools as well as 
the work they perform. 

** Elegance is an attribute of a perfect carriage, and the coach- 
maker must possess the qualities of taste and refinement in no 
ordinary degree, although he must frequently modify his style to 
sait circumstances and prevailing fashions^ thus, often sacrificing 

the beautiful for some special object he has to attain. 

" In such simple matters as the mouldings of a carriage there is 

scope for the display of good taste, but the builder is confronted 

by the question of utility. 

" A square moulding improves the appearance of certain carriages, 
but a round one is found to be of greater practical value in carry- 
ing off water from the panel grooves, and so preventing it injuring 
the wood. The round surface also shows off the varnish to greater 
advantage. 

**Did time permit, I might refer to maiiy other subjects in con- 
nection with body-making, by studying which, the apprentice or 
technical student would be benefited and improved. We are all 
striving after perfection, and may attain to that end by an unity of 
purpose, and an honest desire to contribute to the improvement of 

our art. 

** Recognizing the importance of technical education, the "Wor- 
shipful Company of Coachmakers rendered valuable service to the 
trade by commencing in 1864, their annual offer of prizes for the 
encouragement of those engaged in the art of coachmaking, and in 
1866, with a view to extend their sphere of action, co-operated with 
the Society of Arts. The good work is still continued, and is de- 
serving of the warmest acknowledgement, as creating emulation 
and tending to the development of that genius, which, to use the 
words of the late Prince Consort ' can clothe the articles required 
for the use of daily life with beauty to please the eye and instruct 
and elevate the mind.' " 
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DISCUSSION. 

j^N inangarating the discussion, the Chaibman (Mr. Geobob 
'^ NoBGATE Hoopeb) Said that the elaborate, able, and careful paper 
JQSt read showed the wide experience of its anthor, and the long 
time devoted to the subject, and such a valuable paper would have 
been welcomed long before. Timber for body-making was a very 
important subject that had been gone into by Mr. Philipson, and it 
was becoming very necessary for coachbnilders themselves to enquire 
after many other woods than those usually in use. At the late Edin- 
burgh Exhibition it struck him that there had been got together a 
most complete collection. It was very necessary for skilled body- 
makers to personally examine the subject of timber, and the 
authorities at Eew had offered special facilities to them for that 
purpose. He now invited a full and fair discussion on the various 
matters. 

Mr. J. Offord felt pleasure in congratulating the author of the 
paper on the skill and thoroughness with which he had treated it. 
Eeference had been made to the time when the heavy wood perch 
was lightened into the slim iron one, but such was the rapidity of 
modem evolution that many carriages were now made without a 
perch at all, and when steel was used with judgment they were 
vastly lighter than formerly. 

Mr. G. Herbert Thrufp mentioned that a carriage was built 
without a perch over 40 years back, and referred briefly to the more 
notable improvements that had been effected in carriage construc- 
tion since that time. 

Mr. Roberts (Manchester), referring to the constructive details 
given by Mr. Philipson, asked if he would not prefer to glue in 
the back and quarter panels instead of fixing them with white lead. 

Mr. Hetwood (Huntingdon) was glad to have heard such a good 
address and the remarks upon technical education, but would have 
liked to have heard a little more about one thing — viz., the use of 
the eyes. If a young man was to make his way and to raise him- 
self, technical education was not the only thing necessary. He 
must strive to make his work in the shop as perfect as possible, 
and must also practice at home. 

Mr. BuDD would like to ask if Mr. Philipson had any experience 
as to using plane wood instead of elm, also hcech in framing. 
He agreed with Mr. Philipson in approving the English system of 
the cant board in preference to the French rule. His own opinion 
was that the French were so very geometrical and correct as to 
make their bodies intensely ugly. '* Rounding in " a body should 
not be done so strictly to geometrical rules as to spoil it. A body- 
maker in rounding a body often thought he must round off, say, 
five-sixteenths or three-eighths, and nothing else. He had taken 
great interest in the timber question, and had spent much time at 
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Kew, enquiring into the various woods. He had also entered into 
correspondence* with Dr. Hooker and others, and had been very 
kindly treated and helped in the matter, but, after carefal con- 
sideration, he had come to the conclasion that no woods at present 
known would be likely to supersede the woods customarily used in 
coachbuilding. Plane in boot sides or rockers would not stand 
. damp, which rotted it, however well protected. Elm, for brougham 
standing and front pillars, twisted half-an-inch in the length of a 
pillar. 

Whitewood certainly was a capital wood for the coEichmaker — so 
much so that it had doubled in price, and was now very scarce. 
But it should not be used for anything but "out-of-the-way" 
panels. If for a bottom panel it should have an extra coat of filling, 
if not two in the case of ** showing" panels, and even then the 
grain could not be perfectly disguised. In answer to a question, 
Mr. BiTDD said he was aware the name was the American tulip 
poplar, the botanical name of which was Syrodendrum. 

Mr. Henry Mulliner (Leamington) said that in America they 
generally used whitewood for panels. He had visited nearly every 
manufactory of importance in the Union, and fonnd it to be the 
case. They were also able to make the roofs of their carriages out 
of one piece of bass wood, which was cut off round the log and could 
be unrolled, in a similar manner to veneer. In France the panels 
were nearly all of walnut wood, and in Hungary ash was the chief 
wood used. He recommended a tour in the United States to every 
coachmaker's son before settling down to business in this country. 
The experience there gained was varied in the extreme, and of the 
utmost value in after years. 

Mr. Robert Harrison, with reference to whitewood, had found 
in it a great tendency to buckle. He would not use plane wood 
for a similar reason. 

Mr. George Simpson (Australia) had a large number of 
specimens of Australian woods. They had in Australia a great 
variety of timber, among which, was one called Jarrah, which was 
the next name for everlasting. They had a number of hard 
woods, one of which was tulip, exceedingly hard, but he 
was not sure if any of them were suitable for coach building. He 
would, however, have a number of specimens prepared, and would 
send them as a present to the Institute. 

Mr. Cosgraye did not approve of taking a bit of wood home to 
practise on. He held the best plan was to take advantage of such 
works as that of Mr. Mather, by examining the cant and the key, 
and the working plan, and take them home and study them out, 
comparing it with the practical work seen at the shop, and, if 
necessary, asking questions at the shop, which, if a lad worked 
with decent men, he would be sure to get answered. So far as his 
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experience went, there was nothing to surpass ash for frame work, 
and mahogany for panels. He preferred elm boot sides, bolted on 
and panelled over. 

Mr. Pendby, in referring to the practice of some builders to 
have large numbers of vehicles made to (Aie design, giving the 
body maker out perhaps half-a-dozen at a time to make, said that 
although in London it was a plan not thought much of, still it 
was not to be rejected altogether. It was a good plan for one 
man to find brains for half-a-dozen workers. If many were put to 
work on such a job it would pay ; but it did not pay for one man 
to make a minute geometrical drawing for one carriage. With 
reference to the wood blocking spoken of by Mr. Philipson, he 
believed canvas blocking was. superior, and held panels better. 

Mr. Philifson then replied, and after thanking them for their 
attendance and courteous attention proceeded to reply briefly to 
the various questions that had been put. He complimented 
Messrs. Pendry and Cosgrave upon their very intelligent criticisms 
of the drawings, and said it would be admitted by everyone 
present that Messrs. Dupont and Brice Thomas, the well-known 
carriage draughtsmen, and some of the leading French builders 
had done much for the advancement of the art. He hoped 
that other friends abroad would imitate Mr. Simpson, and enable 
the coachbuilders of this country to judge of the capabilities 
of foreign timbers. With reference to the glued-in panels (which 
were preferred by Mr. Pendry and Mr. Roberts), and the part can- 
vassing and part blocking, he said that while adhering to his 
previously-expressed opinion as to the reliability of white lead, he 
was disposed to agree that if the canvas was thoroughly rubbed, 
very durable work could be produced. An objection he had to 
glued-in panels was that the glue might chill too soon, and the 
panels would not be solidly fixed. To prevent this it was necessary 
to heat the loft or room in which the glueing was done. This was 
the arrangement in the establishment of Messrs. Brewster at New 
York, and, indeed, in most of the leading works in America, where 
glue was much more generally used than in this country. Mr. 
Philipson concurred in Mr. Budd's opinion of the French rule, and 
adverting to the question of timber, agreed with him that sycamore 
or plane tree was apt to rot if exposed, but when protected he had 
found it fairly durable. Of course they were all aware that exposure 
to the atmosphere, or sdtemate drought and moisture were great 
enemies to the durability of their work. Very few timbers would 
bear it, and in such woods as sycamore — which was always inclined 
to turn soft — ^they could not expect durability under such circum- 
stances. There were some very fine planes in Yorkshire and in 
other parts of the North of England. His firm had during the last 
year or two purchased considerable quantities, and found it not 
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only of large dimensians (30iii. wide), but particularly clean, 
and prettily marked. The same remarks on durability would apply 
to saugh (willow) and to lime-tree, although they were both useful 
at times.* He did not approve of using elm for comer pillars, nor 
did he like beech in body-making. Beech was nearly as strong as 
oak, but in stiffness it was 25 per cent, weaker. There was one 
point he might mention while on the subject, and that was the 
advantage to be gained by a body -maker from a knowledge of the 
physical properties of timber. At their class in Newcastle, some 
time had been devoted to the subject with a view to enable the 
students to distinguish the diflFerence between the properties of 
strength, hardness, toughness, and stiffness. They had been 
favoured with the use of a small hydraulic machine with which a 
number of interesting experiments were made before the entire 
class on different evenings, and he ventured to say that valuable 
practical lessons had been learned, as they determined the 
properties of the various woods used in coachbuilding, and com- 
pared their results with those given by Barlow, Laslett, and 
Anderson. He quite agreed with Mr. Heywood that apprentices 
should be encouraged to attend technical classes, and, to that 
end, had in his own firm long given prizes for regularity 
and assiduity in attendance at such. He hoped that his contri- 
bution of that evening to the cause of technical education would 
be the beginning of a text book for body makers, and that under- 
carriages and smiths' work would follow. (Loud cheers). 

In acknowledging the vote of thanks, Mr. Philipson referred 
to the question of interchangeable parts, which has been taken up 

* As relating to the question of durability, the results of some tests which 
were recently given in the "Garden" may be summarised here. The experiments 
were made with small squares of wood buried an inch in the ground, and the 
following results were noted :— 

Birch and aspen decayed in three years ; willow and horse chestnut in four 
years ; maple and red beech in five years ; elm, ash hornbeam, and Lombardy 
poplar in seven years; oak, Scotch fir, Weymouth pine, and silver flr decayed 
to a depth of half an inch in seven years; larch, juniper and arbor-vitae were 
uninjured at the expiration of the seven years. 

This statement is somewhat incomplete. It is probable that the specimens 
were ciibes, not merely squares; and it is not stated whether the wood was 
seasoned before being buried. Judging by the short duration of the majority 
of the pieces, it is likely that the specimens were green, as decomposition 
would have been slower in the case of dry woody fibre. Burying one inch below 
the ground is a much more severe test than burying at a considerable depth^ 
because, near the surface, the sun causes greatly varying temperatures, which, 
together with the moisture, has a very injurious effect on timber, as may be 
seen by examining a post that has been some years in the ground. 

Those who desire further information on this subject will find many valuable 
hints in Barlow's "Strength and Stress of Timber," MacWilliams' "Dry Rot of 
Timber," Chapman's "Preservation of Timber," and Britton's "Treatise on Dry 
Rot in Timber. "—J. P. 
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by the Institute, by saying : This is a subject that has always had my 
sympathy, and I have endeavoured in certain ways to carry it 
into practice. I emphasized the importance of interchangeability 
to our late honoured and respected Postmaster-General (Professor 
Fawcett)in connection with the vehicles for working the Parcels Post. 
I also suggested uniformity of design and the adoption of four or five 
standard shapes of van with interchangeable wheels, axles, springs, 
and fore-carriages. These suggestions were adopted as far as was 
practicable. It is the practice of the French Omnibus and Cab 
Companies, and of some in our own metropolis. Its value is 
evident by the regularity of the service and the remunerative 
dividends paid to shareholders. In our trade journals we 
possess powerful instruments for the dissemination of this 
and similar ideas and for the instruction of our artizans, and 
it would be no more than justice that in Free Libraries, which 
are maintained by the ratepayers, they should be kept filed and 
ready for the inspection of anyone wishing to consult them, and 
I would suggest the CoachTnakers' Art Joumaly the GazetUy the 
Guide du Carrosaiery the Huhf and Carriage Monthly. The two 
latter are valuable American journals of the utmost value in 
advancing the carriage industry. These journals should form 
our cheap medium for communicating improvements to the 
trade, and they would thus promote an honourable and friendly 
rivalry, not only between this and other countries, but between 
London and the provinces, which could not but result in the 
elevation of our art. I must not omit to pay a tribute to the 
intelligent labours of M. Brice Thomas for the advancement of 
our art, aud to M. Dupont's abilities as a draughtsman and technical 
teacher. I exhibit one of his working drawings of a side light landau 
(the most complicated of modern carriages), and a square-fronted 
brougham. I have often derived much pleasurable instruction by 
comparing them with English work, and they might be studied 
with advantage by advanced students, and the sons of master 
coachbuilders. 

HARDWARE AND IRONWORK. 

^HE edge-plates of a brougham run the full length of the body ; 
*^ 2Jin. by Jin. may be taken as an average size for the body- 
plate of such a brougham as that shewn. The plate is carried up the 
corner-pillar, and has a flap to take the hind bar. The front end is 
tapered to take the footboard bracket, or is rounded to take the top 
of footboard. 

A light steel plate, say l|in. by ^in., let in flush to strengthen 
front pillar. 

Light rounded plates for the edge of boot pillars, and to go on 
top of the foot-board or to take the bracket. 

A rail of Viein. or fin. round iron for front seat. 




Strap plates of l|in. hoop iron to secure the bottom. 

Check plates about lin. wide, and a little thicker than a strap 
plate for the top of doors, and for front glasses when made to slide. 

Bolts to secure edge-plates to bottomside cross bar, bootside, etc. 
The size of bolts depends on the thickness of bootsides, etc. ; ^li&n. 
is an average size. 

Screws of a variety of sizes, from Jin. to Sjin., for securing the 
main framing of body. IJ and IJ No. 18 screws for body -plate. 

Brass screws for securing the ends of planted beads, etc. 

Clout-headed nails to fix bottoms (but if the bottom be of hard- 
wood, screws should always be used). 

Panel pins of various lengths. Copper pins are most satisfactory, 
as they do not rust. Lengths from jin. to IJin. 

Brads, or clasp nails, are sometimes used to secure boards in seat 
frame, door casing, etc. 

Square spring box locks, or French slam locks, and striking 
plates, for doors. 

Locks on the French principle are now made in England, and 
with stronger springs than was originally the case. 

Concealed hinges. 

Door handles. 

Outrigger hinges at the bottom when there is much turn-under, 
as they make stronger work, particularly when the door is required 
to work folding steps. 

Brass door-plate fixed with fin. screws. 

Brass edge-plate ; sometimes used for door bottoms. 

Brass butt hinges may be used for hanging doors, but they are 
objectionable, as the door projects and reduces the width of 
entrance. 

Button for securing heel-board. Sometimes two metal pins on 
the bottom are used, but wood battens with projecting ends will 
serve the same purpose. 

Dove-tail catches for doors. These should be of the best make, 
and must be accurately fitted. 

In a landau the edge-plates must be stronger, particularly 
between door pillars and at the arch ; SJin. by ^in. if iron, or 3Jin. 
by fin. if steel, may be taken as an average size. From the body- 
plate a tail is carried a short distance up each standing pillar for 
rigidity, i.e.f to prevent them coming in at the top. 

Pillar hinge joints for the bottom of folding pillars. There are a 
variety of patterns, but Grundy's are found the most satisfactory. 

Hinge joints for the case-rail, where made to turn back. 

Cup and ball to make the junction of case-rails firm. 

Folding pillar hinges for the front pillars when a falling glass is 
used in front. 

Spring bolts to secure front upright pillars when head is np. 
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Head locks to secure the head when closed. 

Body and pillar wings. The frames of the former are usually 
fin., and of the latter fin., oval iron. 

Of patent head fittings there are a large number to choose from. 
The following are the names of 13 different inventors : — Rock, 
Fuller, Offord, Wood, Morgan, Cook, Rouse, Stoke, Harrison, Bailey, 
Burt, McEenzie, and Palmer. Of these some have invented two 
heads. 

Amongst the first to introduce springs for raising folding heads 
was Mr. James Rock, of Hastings. Mr. Fuller, of Bath, made a 
clever apparatus for the purpose, as did also Mr. Morgan. 
Following these came the above-named inventors, whose arrange- 
ments are as a rule distinguished by some valuable feature. 

Outside joints are necessary with some of the above appliances. 
Formerly these were S'S^^P^^^* ^^t ^^e now mostly straight. The 
pivot on which they work is called the head prop. 

The ease with which the head is opened and closed depends a 
great deal upon the fitting of the mechanism. The slightest 
inaccuracy causes trouble in the future. 

Head fittings which also work the case-rails are to be preferred. 

Similar names are applied to the ironwork of smaller bodies, but 
the plates, etc., vary in shape and strength, as the shape or weight 
of a body may dictate. 

The plates of a wagonette or omnibus are : the edge plate for the 
boot, corner plates to strengthen front comers, etc. , and hind-end 
door plate with lugs to go up standing pillar. The edge plates of 
a victoria phaeton run the full length of bottomside, and have lugs 
up the hind pillars. 

No general rule for plating carriage bodies can possibly be laid 
down. Opinion and practice decide a great deal, both in framing 
and plating, which vary in diflferent body lofts. In America most 
of the buggies are left unplated. 

MODERN EXAMPLES. 

gT the conclusion of the present paper there will be found twelve 
designs, which have been added with a view to increase its 
utility. Together with those given on the preceding pages they 
form a fairly complete series of designs representing diflferent types, 
and they will doubtless assist students in identifying carriages 
by particular names. 

No. 1 is a useful style of carriage, but, owing to the eflfect of the 
carriage tax, it must, in the majority of cases, weigh less than 
4cwt. When under the weight, the owner is only called upon to pay 
fifteen shillings per annum, whereas he would be liable to a tax of 
two guineas did it weigh more. It is needless to say that this 
restriction in weight is a serious obstacle to the perfect construction 
of any carriage. In some cases they are not strong enough to be 
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safe ; in others they are too small for the sitting accommodation to 
be comfortable, the leg-room being very limited. 

In the Siamese phaeton, both seats are of the same dimensipns, 
and, as a role, are similarly trimmed. The owner may himself 
drive while sitting comfortably. 

The Moor cart is a style of two- wheeler widely used by gentlemen 
for sporting purposes. Moveable panels of polished wood are 
usually made to fit the spaces between the side framing. 

The Scarbro' phaeton is a back-to-back that is now made very 
light, and in which the weight is pretty equally distributed on the 
wheels, which are closely coupled. 

The Victoria phaeton, with skeleton boot and rumble, is one of 
the most elegant and useful carriages of the present day, and offers 
considerable scope to the carriage designer for exercising his 
abilities. 

The brake shown is such a carriage as that referred to in the text. 

The brougham shown is one of the lightest kinds of this most 
useful carriage. A smaller brougham, giving very limited sitting 
room for two inside, is used by some medical men, and is frequently 
called "apill-box." 

The landau shown by No. 8 is the most fashionable and costly of 
English park carriages. As previously named, the best are made 
with a wrought-iron perch as introduced by Messrs. Hooper. Such 
a carriage can only be properly built in a manufactory where every 
appliance for their production exists. 

The side-light landau is a carriage that would ifind greater favour 
if the arrangement of the head could be simplified, and if it could 
be lowered more quickly and easily. It will be seen that the 
carriage shewn has a driving-seat which turns up and allows the 
front portion of the head to fall to the boot. 

The private omnibus is a carriage very often driven by the owner 
with four horses as in the case of the coach. Folding or sliding 
tables, and other conveniences, are fitted inside for luncheons at 
pic-nics, race meetings, etc., and roof-rails are added for luggage on 
the top. It is one of the most useful carriages that can be kept at 
a country house. 

Of the four-in-hand coach sufficient has been said in the preceding 
pages. The carriage shown is one of a few standard designs. 

The hansom cab is a distinctly English carriage that has been 
adopted for public traffic in the majority of civilized countries. 
The career of its talented inventor, Mr. Hansom, — his successes 
and failures, are well known to the majority of coachbuilders, and 
need not be referred to at any length here. He was an architect by 
profession, but engaged in many different undertakings, upon all 
of which he brought to bear his wonderful powers of mind. 
Although successful as a designer and in organization and manage- 
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meat, moneUiy itSsirs da not Mem to Iutb prosptred witlt him, 
except in the pnTsnit of his own profession, to which he deToted 
the decliniag years of his life. He was bom in York, OcL 28th, 
1303, and, after a. laboriooa life, died Jnne 29th, 1SS3, leaving 
behind bimaaon, Hr. C. J. Hansom, who hu inherited the abilities 
of his father as an architect. 



NoTK.— On tli« fmnt ot this book then la an Uliutntlon of s Bnilje On 
luuiieas«d la Um "Cape Cut" hBUaa, which was Introdaced to this conutir 
hy the yonng princes Albert Victor and George rrBdeilek, who presantei to 
their aoffUBt paienta a gflnalne Cape Cart This vehicle la folly described in 
the anthor's book on " Harness. " 




No. 1. 




PONV PHAETONi (aoeteble pattern,) wifh sittiiigs for four persons. 



No. a. 




SIAMESE PHAETON, with aetti for two in front and two at tiMtMk. AU tlie leati etiQiUy 

good. 



Na 3. 




MOOR OARTi with ittting teeommodatloB for two In front and two at the back; a moat roomy .^ 

cait for sporting porpoaea. 



No. 4. 




SCARBRO' PHAETON, with aitttniaaooBuaodatfonftw tour. 




VICTORIA PHAETON, wfB> foMlss bead, monMe (kBleton drlring wtt, ud rnraUs. 





SIDE UQHT LANDAU, ■ ■x'*' '^■''1™*'''' '^"''''E"''''*''*^ "^^ '''''''^*''*''^*'"''' 




PRIVATE OMNIBUS. to'>'^^tl>i*'^t'''*'™^°°**^*°"'"'^°""^''*^ Ike tn 
la WMbiWUl rniA* te t*k»*iL 




FOUR-IN-HAND COACH, OR GENTLEMAN'S DRAG, "itn i«™i, via miij a 




Axe. 

Adze. 

Brace and bits. 

Block plane. 

Boxing routers. 

Bevelled-edge chisejs. 

Bevels (various sizes), spider, 
steel, and wood. 

Bolt hammer. 

Brass-plate saw. 

Brad-awls. 

Bench screw. 
,, stop. 

Bolt cutter. 

Bow saw. 

Compass plane. 

Concave plane. 

Cheek plane, for door. 

Compasses (large). 
,, (small). 

Cramps (assorted sizes). 

Coach chisels, from jgin. to 2in. 

Cold chisels, for iron. 

Chisels (round-faced and bevel- 
edged). 

Dovetail saw. 

Draw-knife. 

Draw bore pins. 

Draw point (straight). 
, , , , (crooked for panels). 

Frame saw. 

Files (set, and one bent). 

Fence routers. 

Framing hammer. 

Gouges (various sizes). 



Gimlets (various sizes). 

Grooving plane. 

Gauges (marking and cutting). 

Glue pot. 

Horizontal squares. 

,, bevels. 

Hand saw (fine). 

„ „ (coarse). 
Holdfasts. 

Hammers (bolt, pin, and nail). 
Jack plane. 
Jarvis. 

Jiggers (now seldom used). 
Keyhole saw. 

Listing tool, square bead or 
Level (spirit). [fillet. 

Mallet. 

Mortice chisels. 
Match plane. 
Kail hammer. 
Oilstone and oilcan. 
Pincers. 
Panel plane. 
Paring chisels. 
Plummet. 
Pin hammer. 
Punches (assorted). 
Parting tool. 
Pistol routers (old). 
Rabbet plane. 
Round-face chisels. 
Rule, 4 feet. 

„ (slide), 2 feet. 
Squares. 
Smoothing plane. 
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MACHINE TOOLS. 


Set squBres (larga and small}. 


Circalar saw, with or withoat 




rise and fall table, and self-act 


Tariona. 


for drawing wood past the saw. 


Scribers. 


Planing machine. 


Screwdrivers. 


Monlding machine. 


Straight edges. 


Morticing machine (hud or 


Step gange. 


Bteam power). 


Scraper. 


Self-act saw bench (with raising 


Sweeps (a large varietj). 


and lowering spindle for re- 


TpUnea. 


bating, grooving, etc). 


Trying plane. 


Variety machine. A recent 


Tongneing plane. 




Tenon saw. 




Table WW. 


tenon or dovetail cat, etc 


Trying sticks. 


Shaping machine. On the lines 


Vice (bench). 


of that invented by Mr. A. 


Tice (band). 


HiNDRB, ofWorcester,inl867, 


Band saw. 


anddeacribedinVoLLCoach 


Vertical or frame saw. 


Builders' Art Journal. 18B9. 
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" An eminently practical work. There are chapters containing 
hints and instructions as to the preservation and care of harness, 
the duties and dress of coachmen, grooms, and stahlemen, and so 
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Manofkcturers. This very instmctive and gently written little book, to which 
are appended some remarks on Traction and the nse of the ' Cape Cart»' by 
* Nimshivich ' (remarkable name 1) is published at Newrastle^n-Tyne, and bj 
Mr. Stanford, of Charing Cross."— 6. A. Sala, in Ths Illustrated London News, 
Saturciay, January 20th, 1883. 

"Apart fh)m the practical suggeslions offered, which are of the most 
valuable and interesting kind, we have a great deal of interesting infoxmation 
relating to the harnessing of horses in the classic times. Simplicityi in con- 
tradistinction to the complicated harness of modem times, was the 
characteristic of the Oreeks, Romans, and earlier nations (on antlqaaxian lore 
Mr. PhilipsoD, being an old member of the (Tonncil of the Antiquarian Society, 
Newcastle, can speak with authority)."— TA« CivU Service Gaeette, Fetaraaxy 
10th, 1883. 

** Mjt. Philipson is a man of large experience as r^ards the wants and needs 
of a horse ; and the main motive of this work, being a humane one towaid the 
dumb animal, makes it very valuable to the lover of horses."— DU Carriage 
Monthly, Philadelphia, February, 1883. 

" It covers the whole subject of the use of the horse for indostrial puipotei, 

and is written largely ttom practical experience."— ^sw York Times, January 
11th, 1883. 

" Mr. Philipson has furnished a valuable addition to current literature, in fitct 
his book should be in the hands of everyone interested in the sutiject which 
has been so ably dealt with by him."— TTie Diamond News, Kimberley, South 
Africa, Thursday, February 8th, 1888. 

" After dealing with ' principles,' our author proceeds to 'details,' starting 
with a brief reference to the harness of the ancients, and then explaining not 
only the several parts of the modem trappings of the horse, but also the 
materials used, and to some extent, where necessary, the manner of their 
manufacture."— T^ WalsaU Observer, February 8rd, 1883. 

" The vexata qucestio of the bearing rein is ftilly entered into, and is treated 
most sensibly. Some practical hints for stable management are found in the 
book, which also enters into details on the suttject of driving, from the four- 
in-hand coach down to the humble ' one-horse shay.* It is not everybody in 
the world who knows the proper way to put on his breeches and boots ; and 
the right and the wrong method are dearly pointed out in two diagrams."— 
Bird o' Freedom, December 27th, 1882. 



" Mr. Fhilipson, 1[)e8ides giving some very interestiiig introductory matter, 
disctisses many questions In harnessing which are of considerable interest to 
medical men who drive carriages, especially in respect to the use of blinkers, 
bearing reins, and the general subject of harness and h&meaaing."— British 
Medical Joumdl, March lOth, 1883. 

"I have been fortunate enough to obtain an early presentation copy of 
Mr. John Philipson's book on 'Harness.' There is much to interest us in 
Mr. Philipson's book, as medical men having horses, and we are all proud of the 
addition this beautiful Uttle work has made to our local publications."— 
Newcastle Conespondent of XoTicet, January 13th, 1883. 

"This book is ftdl of usefhl information, dealing with the subject in a 
thoroughly practical fashion. " -> The Cape Times, Wednesday, February 
28th, 1883. 

« Those of our readers who reibember the animation which attended the 
discussion of the ' American Yoke Question ' some years ago, will agree with 
us that the theme is more important and attractive than it may seem 
Fhysiolf^, dynamics, and mechanical laws generally are involved in its con- 
sideration."— T]^ Natal Mercury, Thursday, March 8th, 1883. 

"Taking Mr. Philipson's book throughout, it is a valuable addition to the 
horse-keeper's library, and there is a great deal of valuable information which 
he has collected from old and modem works."— TAe County Gentleman, 
January 20tb, 1883. 

*' I have introduced ' Fhilipson on Harness '— by-the-bye, it is published by 
Bdward Stanford, at 55, Charing Cross, London— simply because it is a most 
interesting little work, and contains many practical hints upon the subjects it 
treats, and also indirectly upon the subject to which my notes refer, and 
because the writer has not departed from his earliest professions that 
* humanity before everything' in the use of harness is the guiding principle on 
which his little treatise is written."— T/ie Sporting Life, February 24th, 1883. 

" Fhilipson on Harness is an instructively illustrated and thoroughly 
exhaustive exposition of the subject. It ought to be in the hands, and ought 
to be made a careful study of by all who have the care or the control of horses. 
Much good advice is given, which, if adopted, would benefit them, and also 
benefit the noble animal."— Fun, January 24, 1883. 
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